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WisoonsLn.-The mean temperature was 16.4O, or 4.5O below normal; 
the highest waa No, at Milwaukee on the loth, and the lowest, 2 9 O  be- 
low zero, at Osceola on the M. The average precipitation was 1.11, or 
0.27 below normal; the greatest monthly amount, 2.69, occurred at 
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'ng.-The.mean temperature waa 19.5', or 6.5O below normal; 
t h y E e s t  was 70°, at Wheatland on the 31st, and the lowest, 33O be- 
low zero, at Sheridan on the 16th. The average precipitation was 0.91, 
or 0.27 above normal; the greatest monthly amount, 2.14, occurred at 
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AND FLOOD SERVICE. 
By PABK MOR- Forecast 05cial. in charge of RIver and Flood Servlce. 

The rise in the lower Mississippi which began in Novem- 
ber continued very slowly during the first three weeks of De- 
cember. During the last week of the mouth a sharper rise 
occurred, bringing the river to about its normal condition on 
the 31st at Cairo and Memphis. At Vicksburg the stage \vna 
still 8 feet below ite normal height, but rising steadily. 

The upper Mississippi and Missouri were closed by ice at 
the end of the month, and there has been practically 110 
navigation on them since the last of November. The Ohio 
remained open and navigation was good, with scarcely any 
ice. The large coal shipments of November down the Ohio 
were duplicated. The Arkansas and Red continue very low, 
although slight rises toward the end of the month enabled a 
partial resumption of navigation. 

During the last week of the month navigation was closed 
by ice in the Hudson. The navigable streams of the South 
Atlantic and East Gulf States have risen to fairly good 
stages and a marked increase in freighting has taken place. 

The highest and lowest water, mean stage, and monthly 
range a t  114 river stations are given in the accompanying 
table. Hydrographs for typical points on seven principal 
rivers are shown on the accompanying chart, V. The stations 
selected for charting are : Keokuk, St. Louis, Cairo, Memphis, 
and Vicksburg, on the Mississippi ; Cincinnati, on the Ohio ; 
Nashville, on the Cumberland ; Johnsonville, on the Teu- 
nessee; Kansas City, on the Missouri; Little Rock, on the 
Arkansas; and Shreveport, on the Red. 

The following r6sum6 of river .stages and conditions of 
navigation in the respective streams is compiled from reports 
by the officials of the Weather Bureau a t  various river 
stations and section centers : 

H i d d ~ i ~ R i t ~ .  (Reported by A. F. Sims, Albany, N. Y.)-Heavy 
rains on the  watershed during the early days of the month caused the 
Hudson River to rise 7.1 feet above mean low water by the morning of 
the 6th. The prevailing wind was from the north, and the river fell 
2 feet by the mornin of the 7th. No ice was present in the river on 
that date. A dense 8 overhung the valley during the mornings of the 
8th and 9th. On the  l%th all u -bound boats from'New York were de- 
layed in conse uence of fog. 8 n  the 14th all streams in eastern New 
York were hig8, and a special warning to the effect that the Hudson 
would overfIow ita banks was made public. The river rose 20 inches 
in three hours at  Alban during the 15th and flooded Quay street; on 
the 16th a stage of 10.5 feet above mean low water was reached; and 
b the 16th there waa 1 foot of water on the lower streets south of 
dadison Avenue. The Daan Rkh~nond could not make her regular 
landing at Steamboat s uare, but tied u at the high dock a t  the foot 
of Gansevoort street. %he river ran d e  a mill-race during the 16th 
and the swollen current brought down huge masses of debris that had 
been piled up along shore. Merchants had prepared for such a freshet 
b removing oods out of reach of water. Trains ran through a foot 
ofwater on buaystreet durine the afternoon of the 15th. At 9:45 
a. m. on the 15th there were 73 inches of water passing over the State 
dam at Troy, the highest record for December in  many years. The 
millsin the northern part of Troy were partly shut down on account 
of high water. 

The Hudson receded and was within its banks by the 17th. On the 
20th the Dean Rwhnnmd left for New York City and navigation was 
broughttoaclose; the upper Hudson froze over on the 24th. The 
condition of the river for several days prior to ita close was not favor- 
able for a permanent winter freeze, aa the watersswollen by the recent 
rains, had covered the various wharves that line both sides of the stream 
and at the time ice began to form, was too high to allow the dirt to 
settie. The current waa still rapid and the ice formed was lumpy, and 
barrier after barrier of drift ice found lodgment at various pointa along 
the river. Navigation on the lower Hudaon closed on the 27th. 

6uequdconnu Rim. (Reported by E. R. Demain, Harrisburg, Pa.)- 
The rainfall within the drainage area of the 6us uehanna River was 
above the average and, being fairly well distrhuted though the 
month, the good stages of water in the streams at the end of November 
were maintained throughout the greater part of December, but a ma- 
jority of the stations report lower stages on December 31 than existed 
at the beginning of the month. The conditions as to rainfall and the 
quantity of water dischar ed difIered materially from those of Decem- 
ber, 1896. For that moiitf the average gauge reading of twelve stations 
was 2.4 feet, and the average rainfall of sixteen stations 0.89 inch, 
while for December, 1897, the average gauge reading of fifteen stations 
was 3.2 feet and the average rainfall of sixteen stations 3.30 inches. 
The datea of the closing of streams are reported aa follows: At Sinne- 
mahoninp, the 22d; at Farrandsville the 24th; at Mifflin, the 25th; 
at  Wilkesbarre, the 25th; and at Wiiliamsport, the 25th. A sudden 
rise of 2.3 feet at Towanda on the 28th was supposed to be due to an 
ice gorge below, as no precipitation sufficient to cause such a decided 
rise was known to have occurred above this point. Slush ice ap ared 
in the river at Keating on the 23d and at Harrisburg on the 2 4 t r  and 
continued running, in decreasing quantities, till the end of the month. 

Rim8 of UM Psouth Athnlio 8talSs. (Reported by E. A. Evans, Rich- 
mond, Va.; C. F. von Herrman, Raleigh, N. C.: L. N. Jesunofsky, 
Charleston, S. C.; D. Fisher, Au sta, Ga.; and J. B. Marbury, Atlanta, 
Ga.)-T.he volume of water in g e  James River and its tributaries waa 
about normal throughout the month. The rainfall over the river basin 
while general1 a little in excess of the average, showed no marked 
departures, an2 aa the soil waa not frozen a considerable ortion of the 
downpour waa absorbed. The water remained at about t%e zero of the 
gauge until the 16th. when eneral rains occurred over the basiq, pro- 
ducin a rise to 1.6 foot on t i e  following day. This waa the maximum 
stage for the month. The river then declined slowly to ita former 
level, which hei h t  it maintained with unimportant fluctuations during 
the remainder o f  the month. Navigation was unimpeded throughout 
the month, and, while some ice formed in  shal!ow water above the 
falls durin the last decade, it was not sufficient to be of conse- 
y n c e .  d i t h  a normal amount of precipitation for the month, falling 
c iefly from the 2d to the 4th, 12th to 16th, and 19th to 224, somewhat 
higher river stages were maintained in the North Carolina streams 
during December. Moderate increase in the volume of flow occurred 
about the 7th, 18th, 24th, and 28th. On the latter date the highest 
stage, 10 feet above the zero of gauge, occurred at Fayetteville, on the 
Cape Fear. TheCape Fear maintained a mean stage 2 feet higher 
than during November, while there was no increaae in the mean st 
of the Dan. There was  very little formation of ice during the m o n T  
and has been practically no accumulation of snow in the mountains. 

Navigation on the streams of South Carolina during December was 
much improved over that of the preceding month. Though slightly 
deficient in amount, there waa a uniform distribution of rain over the 
drainage areas, which caused most of the  streams to rise slowly, and 
sufficiently for purposes of traffic, between the 1st and 24th. The wide- 
spread and copious reci itation of the 25th and 26th produced addi- 
tional rises, so that %y tfe end of the month the streams had reached 
their normal heights, and navigation was fully resumed. A comparison 
with the seamn of 1896 shows that the resumption of navigation this 
year was twenty-seven days later than in  1896. The Pedee at Cheraw 
was unnavigable from the 6th to the 22d. 

The lumber seaaon was at its height during the latter part of the 
month. There are thousands of cy.press log and timber rafta 1 ing 
along the banks of the streams awaiting favorable rises. A few fight 
rafts were floated down the Pedee, the Little Pedee, the Waccamaw, 
and the Wateree, during the latter part of the month, but not wlth the 
3uccess ex ected, for several rafta stuck fast i n  the shallow water u n 
the lower b a c k  and lower Waccamaw rivers, and had to be pulleEff 
by towboats. Twenty-three rafta of undressed lumber, the first this 
3eaaon, arrived at Charleston between the 14th and 21st from Edlsto 
and other landings along the Edisto River. 

While steamboat men and merchants are hopeful of busineea during 
the coming steamboat season, yet the great loss occasioned by low water 
during November and the first part of December has proven agreat set- 
back tothem. Considerablecotton was transported by rail, which other- 
wise would have one by steamer. The steamboat companies rewe a 
!reat decrease in &e fertilizer business this winter and a corretapondmg 
increase in the rice trade and in naval stores. 
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There was a marked deficiency of rainfall during the month over the 
greater rtion of the Savannah watershed, but even with thia shortage 
a much getter boating stage was maintained than prevailed during the 
previous three months. The lowest gauge reading occurred on the 13th, 
and was more than sufficient for all navigation purposes, and no diffi- 
culty was encountered at any time in making regular trips by the river 
boats. With little cotton remaining to be shipped and the merchants 
of Augusta prett well stocked for the winter, only one boat was used 
for the accommocfation of river traffic, the other regular steamer being 
withdrawn until the commeiicenient of the sprin trade. 

More than the normal amount of rain fell in t i e  drainage bayins of 
northwest Georgia, but, owing to a very dry condition of the soil, com- 
parativel little of t h e  water reached the rivers, and low sta es coii- 
tinue. '&he rainfall in the middle and southern sections of t8e State 
was very light. The rivers are all below the boating stage, and no 
business has been done in that line. 

Mob& Ritw and braizehes. (Reported by F. P. Chaffee, Montgomery, 
Ala., and W. M. Dudley, Mobile, Ala.)-The Alabama River was too 
low for traffic during the first decade of the month, but heavy rains 
during that eriod caused a general and gradual rise in the u per 
rivers, wliici was felt as far down as Selma by the loth, after wglch 
well distributed rains at intervals of a few days caused navigable 
stages in the rivers of this system during the remainder of the month. 
On the 16th the first steamer since August 1 arrived at  Montgomery 
from Selma and down-river points, and a large quantity of cotton was 
freighted by steamer between Montgomery and Mobile during the 
latter half of the month. 

The moderate, general rain, which fell on the M, caused rises in the 
umer Tombiabee. Heavv rains on the 3d and 4th maintained the rise 
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t.6 ihe 6th, when falls over the headwaters were noted, but the rise 
continued to the 8th from Deinopolis to the Gulf. General and heavy 
rain fell on the 18th and 14th, but had only a slight effect oii the river 
stages, as the changes were very small from the 14th to the 31st, when 
the heavy rain which occurred on the mornings of the !!lst, 33d, and 
33d caused marked rises in the Warrior and Tombigbee rivers. A 
fall began on the 86th and continued to the close of the month. 

The rivers at all points got above the zero of gauge during the early 
part of the month and so continued, v n g  (18 a rule good navigable 
stages, and a la e business was  done y t h e  boats. On each trip they 
brought to Mobze immense cargoes of cotton, being loaded to their 
fullest capacity, to return with merchandise for the people living in 
the upper country. 

Ohm River and minor bmnche.c (Reported by F. Ridgway, Pittaburg, 
Pa.; H. L. Ball, Parkereburp, W. Va.; S. S. Bassler, Cincinnati, Ohio; 
S. P. Gresham, Louisville, Ky.; and P. H. Sm th, Cairo, I11.)-The 
month of December was an esce tionslly favora%le one for navigation, 
a sufficient stage for packet t rakc  being maintained at  all times on 
the Ohio, Alleghany, and Monongahela rivers, which were absolutely 
free from ice, except during the last few days of the month. There 
were two excellent boating stages which sufficed for the transportation 
of all the coal in the Pittsburg harbor and Monongahela river. The 
shipmente of coal during the month were 10,560,000 bushels. During 
this period the Alleghany and its tributaries were also cleared of their 
timber product, all of which was run in safet to the market at  Pitta- 
burg. About the end of the month the Alleggany showed a tendency 
to close with ice at  various points which, considering its heavy output 
of ice generally, will rove beneficial t o  the Ohio River navigation. 
While the  conditions Rave thus far favored navigation they have been 
corresponding1 unfavorable to the progress of river improvement in 
this vicinity. b i t h  the continuation of open weather the heavy snow 
now covering the Alleghany and Monongahela valleys should main- 
tain the present water conditions for a considerable eriod. 

At Wheeling the lowest stage during the month, f f 3  feet on the 6th, 
was followed by a quick, light rise which continued until the 9th. The 
river began rising again on the 13th and reached a niaxiniiim stage of 
18.9 feet on the 17th. After this there was a slow fall to 6.9 feet dur- 
ing the closin r days of the month. 

At Parkerskurg excellent boating stages were had throughout the 
month, the range of water being from 18.0 feet on the 19th to 7.5 feet 
during the last three days of the month. Ice began running on the 
27th, and on the 28th and 29th was sufficiently heavy to impede navi- 
gation to some extent. 

At Cincinnati and Louisville there was a good, navigable stage of 
water during the entire month, and river business was active. Ai1 
average depth of water of 8 feet obtained in the canal at Louisville, 
rangingfroni 6.0 feet on the 1st to 10.1 feet on the 23d. 

At Evansville from the 1st to the 20th the river alternate1 rose and 
fell every three or four days, making an uncertain stage wit{ little va- 
riation. A rise from the up Ier river reached this point on the 2Oth, 
and durin the subsequent dve days the stage increased 9 feet. A fall 
set in on t t e  26th and continued at  the close of the month 

At Paducah and Cairo the river im roved slightly during the first 
and second decades. During the ni&t of the 31st a rise out of the 
Tennessee reached Paducah, startin the river up a t  that point. By 
the 22d combined rises out of the C?umberlsnd, Tennessee, and upper 
Ohio were assing Paducah and Cairo. This rise continued at Padu- 
cah until t!e 27th and at Cairo until the 25th. At the close of the 

month the Ohio was falling somewhat rapidly from Evansville down. 
A good boating stage obtained a t  Cairo during the second half of the 
month. Large tows of coal from the upper river, bound for the south, 
pacrsed Cairo on the Slst, 3Gtli, and 30th. 

TmlG8W8 tarid f 3 w h h n d  Rima. (Re rted by L. M. Pindell, Chatta- 
nooga, Tenn., and H. C. Bate, Nashvilc Term.)-General and heavy 
rain fell overtheTennesseeRiverbasin from the 2d to the 4th, causin a 
rise which opened navigation on the 5th, but it wasclosed again on t i e  
9th. Light rain occurred at intervals from the 8th to 32d, which 
opened navigation again on the 20th. A good boating tide continued 
throii@i the balance of the month, but at its close the river was falling 
with indications of a further closing of navi ation. On December 6 
a fleet of rafts arrived at Chnttanoo a from t ie  Clinch River. Light 
driftwood passed on the 2lst and 23cf and heavy drift on the 22d. The 
activity on the water front was marked in comparison with what it had 
been for the past four months. The rivermen think that the condi- 
tions are favorable for a continued boating tide. 

ned with the Cumberland River low and navigation 
closed, but goorrains on the 2d, 3d, and 4th were responsible for a 
material rise and the opening of navi ation from the mouth of the 
river to Carthage and Celina. .4 rap i f  decline in the river shut off 
navigation above Nashville from the 10th to the %th, when another 
good rain opened the river to the head of navigation long enough for 
one boat to make the trip. After the 24th navigation was closed abovo 
Celina, but the sta e of water allowed one boat to leave for that point 
on the last da of t%e month. 

M&t&@pidwrandmimrbTanch.ea. (Reported b P.F. Lyons,St. Paul, 
Minn.; M. J. Wripht, Jr.,LaCrosse, Wis.; G. E.&nt,Davenport, Iowa; 
F. Z. Gosewisch, Keokuk, Iowa; H. C. Frankenfield, St. Louis, Mo.; P. 
H. Smyth, Cairo, 111.; S. C. Emery, Mem his, Tenn.; R. J. Hyatt, Vicks- 
burg, Miss.; and R. E. Kerkam, 'New Orfeans, La.)-The rivers of M!n- 
nesota have remained frozen over during all of the month. The ice 
field in the Mississippi River in front of St. Paul waa noted regularly 
at short intervals, and, jud ing from the rise and sag of the same, the 
average gauge reading for t f e  month would be about 3.7 feet if it  were 
possible to make gauge readings. Reports from comniercial travelera 
and others justify the statement that there was little snow on the 
ground at  the end of the month over the watersheds of the Minnesota 
and U per Mississi pi rivers. 

Thehssissippi &ver at La Crosse was completely closed on the 1st 
of December and remained closed during the entire month. Last sea- 
son the river was not closed until Janiiary 24, nearly two months later 
than the preflent season. The early closing of the river this season 
was due to the low tem erature which prevailed during the last four days 
of November, althougl: the mean temperature for that month was nor- 
mal and 6O above the mean temperature for November, 1896. The 
mean temperature for December was 17O, which is 0' below the normal 
and 9O below the mean for December, 1896. These conditions have re- 
sulted in a good ice crop the quality of which is said to be the best for 
several years. The ice harvest be an on the 28th. There wae a defi- 
ciencyof 0.64 inch in the month& preci itation with 3.4 inches of 
snow on the ground at the end of the monti. An 'ice road was laid out 
on the river between Brownsville, Minn., and La Crosse on the 7th, 
and baa greatly facilitated travel and trade. 

From La Crow to Leclaire the river was frozen during the entiro 
month. At Davenport, though the river was more or less pbettructed 
by ice, the ferryboat ran from the 10th to the 16th, and the ice did-not 
stop running at the bridge until the morning of the 21st. The nver 
remained open along the upper portion of the city until the 23d. . On 
the 27th the ice was about a foot thick. At Muscatine, Iowa, the river 
was frozen from the 7th to the 13th, and again from the 16th to the 
end of the month. At Davenport the river was sllghtly higher than 
the average at  the time of freezing, and the time of freezing was, 
perhaps, sli htl earlier than usual, thongh near the average. 

A decidef faly in the stage of the river at Keokuk waa caused by 
anchor ice forming on the Des Moines Ra ids, and on the 6th the river 
was reported closed by ice at  Burlington, Powa, causing very low water 
to continue throughout the month. Heavy, broken, gorge ice waa run- 
ning at Keokuk on the 12th, and on the 16th the river was full of new1 
formed ice. The channel remained open until the night of the 2 d  
but the shore ice was 5 inches thick on the 20th. The river was closed 
at the end of the month with ice var ing from 5 to 9 inches. 

During the month the waters in t%e rivers of the St. Louis district 
were subjected to frequent and irregular fluctuations, due to the effects 
of the ice gorges and blockades above. The tendency, where the rivers 
were open, was toward a general fall, but this was often interrupted by 
the formation of local blockades at various points. Thus, at St. Lou16 
there was an extreme range of 3.9 feet, but from the 1st to the 31st the 
net loss of water was only 1.6 foot. The rise during the last few days 
of the month was probably due to a sli h t  gorge reported below, at 
Wittenberg. Ice, either floating or gorgefi, was present in all the rivers 
during practically the entire month. It commenced runnin past Graf- 
ton, Ill., on the 2d, and was first noticed at St. Louis on t f e  6th, four 
days later than in 1896. At the end of the month the Mississippi River 
waa practically blocked as far south aa the mouth of the Miwouri. The 
Illinois River was blocked at Beardstown on the 17th and at Peoria and 
Grafton on the 18tb, and still remains in that condition. 

The month o 
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s g  Highestwater. 

;g Height. Date. 

Feet. Feel. I 

5 2  

I 
14 
18 1.0 25 
10 

8.1 lb17 
I6 
10 

80 I5 4.8 
17 14 0.8 

17 1.8 29-81 
88 5.9 81 
Ho 3.5 1 

Ice cutting commenced as far south as Quincy on the 2lst and at 
Alton on the Sed, but w a s  suspended as far north as Burlington a few 
days later, owing to softening of the ice caused b rising temperature. 
Navigation north of St. Louis was suspended on d e  sit; from St. Louie 
southward navigation was practically SUB ended on the 16th. During 
the month the wreck of the towboat DoZpIii No. 2, which was sunk by 
the tornado of May 27, 1896, was almost entirely removed by the 
United States Engineer Corps, and there is at  the present stage of the 
rirer about 9 feet of water over the remaining portion of the wreck. 

From St. Louis to Cairo the river fell during the first decade of the 
month, followed by a slight rise until the morning of the 17th. A 
sharp fall set in on the 19th and continued until the %th, bringing the 
river down to a lower stage than there is any previoiis record of. At 
Chester the gauge readin8 on the 24th and 25th was 1.9 foot below the 
zero of gauge. The previous lowest record at Chester was 1.8 foot 
below zero on January 15, 1893. At Chester the river waa full of 
floating ice on the 5th and continued 60 until the 9th. A second run of 
ice cnnimenced at  Chester on the 18th and continued until the 25th. 
Light ice commenced running at  Cairo during the afternoon of the 
21st; filled the river during the night, and continued running until the 
night of the 24th. A second run of ice commenced assing Cairo on 
the 3lst. The ferry crossing the Mississippi between 8airo and Green- 
field, Mo., suspended on the 24th on account of ice. The last regular 
freight boat from St. Louis arrived at Cairo on the 4th. On the 12th 
and 18th small tows arrived from St. Louis. After the 18th navigation 
was entirely suspended between Cairo and 8t. Louis. Several steamera 
and towboats are still laid up n t  Cairo on account of low water in the 
Mississippi. 

Between Cairo and Helena the river remained at  a moderately low 
stage with slight fluctuations up to the 22d. On that date the stage at 
Meniphis was 5.1 feet, an increase of only 2 feet since the 1st. A rise 
coming out of the Ohio was first felt at Cairo on the SSd, and reached 
a maximum of 19.3 feet at  that place on the 28th. This swell, which 
at Cairo amounted to 10.4 feet, caused a rise of 7.1 and 10.4 feet, re- 
spectively, at Memphis and Helena, and culminated at Memphis on 
the 3d day after the crest passed Cairo. By this rise the stage at Mem- 
phis was increased to 12.4 feet, a!id that at  Helena to 16.4 feet. This 
is a p o d  boating stage, and is being taken advantage of by coal deal- 
ers in bringin down some large fleets of coal barges that have been 
held back bv t i e  lqw water. The monthly avera e stage for Decem- 
ber at the xfeniphis gauge was 5.5 feet, which is atout 5.5 feet below 
the normal reading, and a lower average has seldom occurred. It was 
nearly 6 feet below the December avera e for 1896. Owing to the low 
water in the tributaries navigation on t%ose streams was pra&ically 
BUS ended during the month except to very small boats. 

cfbod boatable water was re orted during the greater portion of the 
month between Helena and dcksburg, mid river traffic, both freight 
and paasenger, was very ood durin the month. Traffic on the upper 
White River waa suapenfed at the Jose of the month. The rise in the 
Mississippi put all sandbars under, and reatly benefited stearnboats, 
which are still comin in heavily loadef with cotton. Many of the 
sandbars caused consi5erable trouble during low water, especially the 
bar in front of Greenville. Boats are having less trouble in unloading 
as the high banks are not so steep. Considerable drift passed down 
the Mississippi during the past two weeks. Good traffic was reported 
on the Yazoo and tributaries since about the 7th, when sufficient water 
had appeared to allow boats to cross the bar at  the confluence with the 
Mississippi. Heavy rains afforded sufficient water for all river inter- 
ests on the Yazoo and its tributaries, the river rising above zero on the 
gauge at  Yazoo Cit on December 3. At Vicksburg the river rose 
above zero on the 4tK 

ra idly durin the first and last decades of the month. Below%% 
Or%?ans the 8uctuations were not very marked, the range for the 
month reaching barely 2 feet. 

dfiuwu~i R i w .  (Reported b L. A. Welsh, Omaha, Nebr.; P. Con- 
nor, Kansas City, Mo.; and d. C. Frankenfield, St. Louis, Mo.)-At 
and above Omaha the Mimuri River and its tributaries remained 
frozen throughout the month. An average thickness of ice of about 10 
inches was maintained during the month at  Omalia, the ice being 
thickest on the 18th, when a measurement showed 15 inches. The 
river froze at Plattsmouth on the 1st and continued frozen the re- 
mainder of the month. The Burlington and Missouri River Railroad 
Corn n did considerable fillin and mattressing at  the east end of 
the Erzngton bridge in the ea3ier art of the month. Eight inches 
of snow on the ground were reportexfrom that point on the 3d. The 
river was  reported frozen throughout the month at  8t. Joseph, Mo. 

The Missouri River froze at Kansas Cit on December 5, and opened 
again on the 7th, remaining open until t ze  20th, when it a ain closed 
until the 36th, after which it was o en until the end of &e month, 
with a sliehtly higher sta e than at t i e  beginnin of the month. The 
ice waa thickest on the A h ,  ita thickness then%eing 5 inches. On 
neighboring lakes it was from 74 to & inches thlck. 

Ice commenced running st Hermann, Mo., on the 2d. Temporary 
ice blockades occurred at Gasgow and Washington, Mo., on the 2Oth, 
and at Hermann on the 25th. The Osage River was also blocked at 
Bagnell, Mo., on the 22d. Navigation has been suspended on the 

The Mississippi between Vicksburg and New Orleans rose 

Lowest water. g 

Aelght. Date. '' 
Feet. Feet. Feet. 

Q 3 
# #  

.............................................. 
0.2 4,lO 0.6 0.8 

1.8 4 2.1 1.8 

- 0.1 1 1.1 4 3  
6 -0.4 2.8 - 2.0 - 1.4 6 1 0.5 8.2 

0.1 9,lO 2.s 6.1 - 0.4 24 1.0 8.9 

................................................ 

.............................................. ............................................... 

lower Missouri since the 4th, and at the end of the month the river is 
blocked by ice at  its month. 

8rhneueRiwr. (Reported by J. J. @'Dormell, Fort Smith, Ark., 
and F. H. Clarke, Little Rock, Ark.)-The Arkansas River west of Fort 
Smith was below a navigable stage during the month, and continued 
about stationary until the 10th when precipitation caused a rise at  Fort 
Smith from 0.9 foot on the 11th to 1.9 on the 12th, the river then falling 
until the 17th. Heavier preci itation caused a rise from 1.0 foot on the 
16th to 2.5 feet on the 18th, ths  bein the highest stage during the 
month and since August 31. After tks rise the river was enerally 
falling slowly until the end of the month, the highest riseteing 0.3 
foot on the 28th. 

The lower Arkansas River continued too low for navigation to the 
16th, when it had risen sufficient1 to make navigation possible be- 
tween Little Rock and Dardanelle. h t  below Little Rock the river con- 
tinued low until the 26th, on which date the first boat from the mouth 
of the river reached Pinebluff. The lower river continued navi- 
gable the rest of themonth. The average stage of the river was higher 
at Little Rock during the month than it has been since September. The 
river remained clear of ice throughout the month. 

Red Rim-. (Reported b C. Davis, Shreveport, La., and R. E. Ker- 
kam, New Orleans, La.)-&oderately heavy rains in the watershed of 
the Red River from the 17th to the 21st caused the stream at Shreve- 

ort to reach and pass the zero of gauge on the 25th, it having been 
gelow that point since the first week of September. Consequent upon 
these conditiolrs, navigation was resumed to a considerable extent near 
the end of the month. Heavy local rains in the valley of the extreme 
lower Red at varioiis times caused a few marked fluctuations in the 
gauge readings at  Alexandria. The Ouacliita River rose during the 
r t e r  part of the month, making navigation practicable during the 
ast half of the month, and the stage at  Monroe, La., was above 16 

feet during the closing days of December. 
Riwa on tnG Pam@ Coast. (Reported by W. H. Hammon, San Fran- 

cisco, Cal.; J. A. Barwick, Sacramento, Cal.; and B. 8. Pague, Portland, 
0reg.)-The rivers of California continued to fall slowly until the 8th 
when, owing to the rains on the 8th and 9th, there was a sli ht rise 
which reached its crest on the 9th. From this time to the enfof the 
month the rivers fell slowly and stood at about the same stage on the 
31st as they did on the 1st. 

Owin to the lack of the usual rains the Sacramento River, at Sacra- 
mento, %as remained comparatively low. Its stage was 10 feet at  the 
beginning of the month, remaining nearly stationar to the 8th. A 
rise then set in, reaching a crest of 14.5 feet on the 9th, and afterward 
falling slowly to 10.3 feet at the close of t h e  month. Low water at 
this point in December is not unusual as may be seen from the follow- 
ing tabular statement of December low waters : 

h a  waiera in Deeembm at Sawamento, cbl. 

Year. I (Itage. I Tear. I Stage. 

The Columbia, Snake, Willamette, and tributary rivers had near1 
normal stages during the month. Owing to the influence of chinoof 
winds on the 5th to loth, and 26th to %th, the rivers had a rise. From 
the 12th to 15th there was some danger of the lower docks in Portland 
flooding, but t h e  river fell. During the second chinook, which wm 
accompanied by heav rain in western Washington, the small streams 
in that section rapidfy flooded and much local damage was done, 
especially to railroad property. Navigation on the Willamette, from 
Portland 140 miles south, upon the Columbia, and upon the Snake was 
uninterrupted. There has been no freeze-up yet east of the Cascades, 
except in northern Idaho and northeastern Washington, and boats 
were in regular service. 

H & g h  of l j w a  a h  e8708 of gaugaa, Decembw, 1897. 

9t.Paul mYP. M nn Riwr. t... ...... 
Reeds Lhndine. Minn.. .. 
La Crosse. W K t .  ........ I 
North MoQreyr. Iowa.. 
Dnbupue, Iowa t.. ....... 
Leclaire. Iowat ......... 
Daven rt Iowa. ....... 
IteokuPIdwa t b  .......... I 
Eannibal. Mo ........... 
Orafton I11 .............. 
9t. Lou&,Mo.. ........... 
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A PRELIMINARY DISUUSSION OF CERTAIN CYULICAL 
CHANGES IN INDIA. 

By W. L. DALLAS, Simla, India (dated December 8,1891). 

I n  the Indian Meteorological Memoirs, Vol. VI, it was 
shown by the author, and in a later volume of the same mem- 
oirs, by Mr. E. Douglas Archibald, that the effect on the 
course of barometric pressure of the periodic changes inlthe 
number of solar spots is to occasion a real variation in pres- 

. 

Hehia of *iter8 above a m 8  of gaugeContinued. 

sure of sufficient magnitude to enter into the discussion of 
the secular variations of weather. Having reached this con- 
clusion, and it being evident both from present watching as 
well as from past records of weather, that the sun-spot influ- 
ence alone was insufficient to account for the weather varia- 
tions which are on record, it appeared to the writer desirahle 
to carry the investigation a step further, and by eliminating 
the solar-spot influence to see whether there would then ap- 
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